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Experimental 

Crystal data 

C 24 H 24 N0 3 P 
M, = 405.41 
Triclinic, PI 
a = 7.944 (3) A 
b = 11.389 (4) A 
c = 24.007 (4) A 
a = 100.92 (4)° 
P = 91.63 (3)° 



Data collection 

Enraf-Nonius CAD-4 

diffractometer 
8902 measured reflections 
8275 independent reflections 

Refinement 

R[F 2 > 2a(F 2 )} = 0.090 

wR(F 2 ) = 0.278 

S = 1.00 

8275 reflections 



y = 95.17 (4)° 

V = 2121.5 (11) A 3 

Z = 4 

Mo Ka radiation 
p, = 0.15 mm -1 
T = 290 K 

0.24 x 0.22 x 0.20 mm 



2944 reflections with / > 2<r(7) 
Ka,, = 0.085 

3 standard reflections every 120 min 
intensity decay: 1% 



539 parameters 

H-atom parameters constrained 
A/w = 0.29 e A~ 3 
&Pmm= -0.32 e A~ 3 



The title compound, C24H24NO3P, crystallizes as a racemate 
with two molecules in the asymmetric unit. The structural 
features (bond lengths and angles) of the two molecules are 
almost identical. The dihedral angle between the anthracene 
and toluidine rings is similar in the two molecules, with values 
of 48.36 (9) and 51.15 (9)°. The methyl groups of one of the 
methoxy groups in one molecule is disordered over two sets of 
sites, the major component having a site occupancy of 
0.636 (3). In the crystal, both molecules are linked into 
inversion dimers by pairs of N— H- ■ O hydrogen bonds. 

Related literature 

For general background to the use of aminophosphonic acid 
derivatives in organic synthesis and as biologically active 
compounds, see: Cherkasov & Galkin (1998); Orsini et al. 

(2010) ; Green (2000); Rassukana et al. (2009); Kraicheva et al. 

(2011) and references therein. 




Table 1 



Hydrogen-bond : 


;eometry (A, °). 








D-H ■ A 


D-H 


H ■ A 


D-A 


D-H-A 


Nl-Hl-Oll' 


0.86 


2.34 


3.066 (6) 


143 


N2-H2-021" 


0.86 


2.62 


3.239 (7) 


130 


Symmetry codes: (i) 


-x+ 1, -y + 1, -z 




-y + 2,-z + 2. 





Data collection: CAD-4 EXPRESS (Enraf-Nonius, 1994); cell 
refinement: CAD-4 EXPRESS; data reduction: XCAD4 (Harms & 
Wocadlo, 1995); program(s) used to solve structure: SHELXS97 
(Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows 
(Farrugia, 1997); software used to prepare material for publication: 
WinGX (Farrugia, 1999). 

Thanks are due to the Bulgarian National Science Fund of 
the Ministry of Education and Science for financial support 
under contract DTK 02/34 (2009). 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: KP2342). 



References 

Cherkasov, R. A. & Galkin, V. I. (1998). Usp. Khim. 67, 940-968. 
Enraf-Nonius (1994). CAD-4 EXPRESS. Enraf-Nonius, Delft, The Nether- 
lands. 

Farrugia, L. J. (1997). J. Appl. Cryst. 30, 565. 
Farrugia, L. J. (1999). J. Appl. Cryst. 32, 837-838. 
Green, J. R. (2000). Med. Klin. 95/SII, 23-28. 

Harms, K. & Wocadlo, S. (1995). XCAD4. University of Marburg, Germany. 
Kraicheva, I., Tsacheva, I., Vodenicharova, E., Tashev. E., Tosheva, T, Kril, A., 

Topashka-Ancheva, M., Iliev, I., Gerassimova, Ts. & Troev, K. (2011). Eur. 

J. Med. Chem. Submitted. 
Orsini, E, Sello, G. & Sisti, M. (2010). Curr. Med. Chem. 17, 264-289. 
Rassukana, Y. V., Onys'ko, P. P., Kolotylo, M. V., Sinitsa, A. D., Lyzwa, P. & 

Mikolajczyk, M. (2009). Tetrahedron Lett. 50, 288-290. 
Sheldrick, G. M. (2008). Acta Cryst. A64, 112-122. 



Acta Cryst. (2011). E67, o2045 



doi:10.1 107/S1 60053681 102771 1 



Kraicheva et al. O2045 



supplementary materials 



supplementary materials 



Acta Cryst. (2011). E67, o2045 [ doi:10.1107/S1600536811027711 ] 

rac-Dimethyl [(9-anthryl)(4-methylaniKno)methyl]phosphonate 

I. Kraicheva, I. Tsacheva, E. Vodenicharova, E. Tashev and K. Troev 

Comment 

a-Aminophosphonic acid derivatives have gained widespread interest because of their versatile biological activity, that 
affords much opportunities of these compounds for pharmaceutical applications (Cherkasov & Galkin, 1998). They are 
considered to be bioisosteric phosphorus analogues of natural a-aminocarboxylic acids, in which the planar carboxylic acid 
group is replaced by a bulky phosphonic acid moiety (Orsinie? al, 2010). Due to the tetrahedral configuration at phosphorus, 
aminophosphonates serve as stable analogues of the unstable tetrahedral carbon intermediates formed in enzymatic processes 
and therefore act as enzyme inhibitors Rassukana et al. (2009). Numerous aminophosphonate derivatives are used as haptens 
for catalytic antibodies, metabolic regulators, antibiotics, as well as therapeutics, including antihypertensive, antibacterial, 
antiviral and antitumor agents. The title compound has been synthesised and tested for cytotoxicity on Balb/c 3 T3 (clone 
31) cells, for in vitro antitumor activity using a panel of six human epithelial cancer cell lines and for genotoxicity and 
antiproliferative activity in vivo Kraicheva et al. (2011). Here we report its crystal structure. 

The title compound (Fig. 1) possesses three distinct functional groups: anthracen, dimethyl phosphonate and /?-toluidine. 
It crystallizes with two independent molecules in the assymetric unit. The anthracen and toluidine moieties are nearly planar 
(with respective r.m.s. of 0.076/0.008 and 0.065/0.009 A for molecule A and B). The interplanar angle beteween the anthra- 
cen and the toluidine is 48.36 (9) and 51.15 (9)°, respectively. In the crystal structure of the studied compound symmetrically 
equivalent molecules of opposite chirality-enantiomers are connected by centrosymmetric N — H - 0 hydrogen bonds into 
dimmers (Fig. 2). One of the four methyl groups (form the two dimethyl phosphonate fragments) is disordered over two 
positions. The positional disorder on the C me thyi atom was resolved by finding alternative positions from the difference 
Fourier map, and was subsequently refined. The occupancy of the major component of the methyl group is 0.636 (3). 

Experimental 

The studied compound was obtained according to Kraicheva et al. 20 1 1 . Suitable crystals were grown by slow evaporation 
from methanol/methylene chloride solution mixture (1:1 vlv) at room temperature. 

Refinement 

All H atoms bonded to C or N were placed in idealised positions (C — H aromat i c = 0.93 A, C — H met hi ne - 0.98 A, C — H met h y i 
= 0.96 A and N — H = 0.86 A. All H atoms were constrained to ride on their parent atoms, with (7i S0 (H) = 1.2(7 e q(C or N) 
and 1.5C/ eq (C me thyl). 

The positional disorder on the C methyl atom was resolved by finding alternative positions from the difference Fourier 
map, and was subsequently refined over two positions. The occupanciy of the major component of the methyl fragment 
is 0.636 (3). 
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Figures 




Fig. 1. The asymmetric unit of title compound with the atom numbering scheme showing 
50% probability displacement ellipsoids. H atoms have been omitted for clarity. The minor 
disorder component is shown as dasshed lines. 



Fig. 2. The packing arrangement of the molecules in the unit cell showing the hydrogen-bond- 
ing interactions as dashed lines [Symmetry codes: (i) 1 - x, 1 - y, 1 - z; (ii) -x, 2 -y, 2 - z], 



rac-Dimethyl [(9-anthryl)(4-methylanilino)methyl]phosphonate 



Crystal data 

C 2 4H 2 4N0 3 P 
M r = 405.41 
Triclinic, PI 
Hall symbol: -P 1 
a = 7.944 (3) A 
b= 11.389(4) A 
c = 24.007 (4) A 
a = 100.92 (4)° 
(3 = 91.63 (3)° 
y = 95.17(4)° 

V= 2121.5 (11) A : 



Z=4 

^(000) = 856 
D x = 1.269 MgnT 3 
Melting point = 452-453 K 
Mo Ka radiation, X = 0.71073 A 
Cell parameters from 22 reflections 
6= 16.0-17.8° 

H = 0.15 mm 1 
T=290K 
Prism, colourless 
0.24 x 0.22 x 0.20 mm 



Data collection 

Enraf-Nonius CAD-4 
diffractometer 

Radiation source: Enraf Nonius FR590 
graphite 

non-profiled co/2t scans 
8902 measured reflections 
8275 independent reflections 
2944 reflections with / > 2a(I) 



R ilit = 0.085 

6 max = 26.0°, 6 min = 0.9° 
h = 0^9 
£ = -14^13 
/ = -29^29 

3 standard reflections every 120 min 
intensity decay: 1% 



Refinement 



Refinement on F 
Least-squares matrix: full 
R[F 2 > 2o(F 2 )] = 0.090 
wR(F 2 ) = 0.278 
S= 1.00 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 
w = l/[o- 2 (F 0 2 ) + (0.0998P) 2 ] 
where P = (F 0 2 + 2F 2 )/3 
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8275 reflections 
539 parameters 
0 restraints 



(A/o) max = 0.003 
Apmax = 0.29 e A~ 
Apmin = -0.32 e A 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > a(F 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A ) 





X 


y 


z 




Occ. (<1 


C101 


0.5221 (8) 


0.7612(5) 


0.5699 (2) 


0.0376 (16) 




H101 


0.5081 


0.8407 


0.5615 


0.045* 




C102 


0.5951 (7) 


0.7858 (5) 


0.6315 (3) 


0.0388 (16) 




C103 


0.6205 (8) 


0.9055 (6) 


0.6617(3) 


0.0436 (17) 




C104 


0.5628 (9) 


1.0076 (6) 


0.6425 (3) 


0.0520 (18) 




H104 


0.5031 


0.996 


0.6077 


0.062* 




C105 


0.5929 (10) 


1.1198(6) 


0.6735 (3) 


0.070 (2) 




H105 


0.5506 


1.1834 


0.6602 


0.084* 




C106 


0.6869 (11) 


1.1428 (7) 


0.7256 (4) 


0.078 (3) 




H106 


0.7104 


1.2211 


0.7456 


0.094* 




C107 


0.7426 (10) 


1.0506 (7) 


0.7462 (3) 


0.069 (2) 




H107 


0.8049 


1.0663 


0.7806 


0.083* 




C108 


0.7086 (8) 


0.9296 (7) 


0.7165 (3) 


0.0500 (18) 




C109 


0.7569 (9) 


0.8358 (7) 


0.7409 (3) 


0.060 (2) 




H109 


0.8158 


0.8524 


0.7759 


0.073* 




C110 


0.7177 (8) 


0.7162 (7) 


0.7130 (3) 


0.0500 (18) 




cm 


0.7586 (11) 


0.6232 (8) 


0.7402 (3) 


0.075 (2) 




Hill 


0.8112 


0.6418 


0.7763 


0.09* 




C112 


0.7228 (11) 


0.5074 (8) 


0.7147 (4) 


0.082 (3) 




H112 


0.7511 


0.4462 


0.7329 


0.098* 




C113 


0.6424(11) 


0.4802 (7) 


0.6604 (4) 


0.071 (2) 




H113 


0.6145 


0.4001 


0.6435 


0.085* 




C114 


0.6037 (9) 


0.5671 (6) 


0.6315 (3) 


0.058 (2) 




H114 


0.5562 


0.5455 


0.5947 


0.069* 




C115 


0.6357 (8) 


0.6912 (6) 


0.6574 (3) 


0.0428 (16) 




C16A 


0.217 (8) 


0.722 (3) 


0.4555 (8) 


0.108 (13) 


0.64 (7) 


H16A 


0.1501 


0.7781 


0.4424 


0.163* 


0.64 (7) 


H16B 


0.1661 


0.6417 


0.4418 


0.163* 


0.64 (7) 


H16C 


0.3291 


0.7302 


0.4417 


0.163* 


0.64 (7) 
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C2U 1 — C2U2 — C2 1 j — C2 1 U 


1 /D.2 (o) 


pin/r pim P1PO P1P1 

ClUo — C1U / — C1US — C1U3 


j.j (11) 


ni o at i /i ni r nm 
C2 1 3 — C2 1 4 — C2 1 j — C2U2 


1 *7A O /*7\ 

—1 /y.2 (/) 


pi m piai piac p 1 aa 

c i uz — c i U3 — c i us — c i uy 


4. j (IU) 


ATI 1 ATI /I ATI f A^O 1 A 

C2 1 3 — C2 1 4 — C2 1 j — C2 1 U 


A Z ( 1 A\ 
U.J (IU) 


P1A/1 P1PQ P 1 AO P 1 AA 

C 1 U4 — C 1 U3 — C 1 US — C 1 Uy 


1 HA n f£\ 

1 /4. / (0) 


nnn /^o 1 a /^o 1 c nm 
C2Uy — C2 1 U — C2 1 j — C2U2 


A O ( 1 A\ 

-U.2 (IU) 


r^lAO PI/11 p 1 AO PI/17 

C1U2 — C1U3 — C1US — C1U / 


1 /O.O (0 ) 


r^ni roin r^oi^ nm 
C2 1 1 — C2 1 U — C2 1 j — C2U2 


1 1 (£\ 
1 /O.l (0 ) 


pmd piai pmo pia"7 
C1U4 — C1U3 — C1US — C1U / 


A A /Tl\ 

-4.U (y) 


A^nn / • ■> i a ao i c / ' "> i /i 
C2Uy — C2 1 U — C2 1 j — C2 1 4 


1 *7A O /*7\ 

-1 /y.o (/) 


P1A"7 PldO P 1 AA P11A 

c i u / — c i us — c i uy — c 1 1 u 


1 / 1 .J ( /) 


ati i nm ni c ni /i 
C21 1 — C21U — C21D — C214 


1 / 1 A\ 

—1.0 (IU) 


pim piao p 1 aa pi in 

c i U3 — c i us — c i uy — c 1 1 u 


11/1 A\ 

-1.3 (10) 


/^ooi ni o nm nin 
C223 — C2 1 o — C2 1 y — C22U 


O Z f 1 A\ 

2.J (IU) 


piao pinn pi in P111 

ci us — ciuy — ci iu — ci 1 1 


— 1 /O.U ( /) 


\n ni o nm nm 
JN 2 — C2 1 o — C2 1 y — C22U 


no n 

—1 /o.y (o) 


P1AO P1AA pi m pi 1 c 

cius — ciuy — ci iu — ci 1 5 


1 H (\ A\ 
3. / (IU) 


ni o nm nm /^ooi 
C2 1 o — C2 1 y — C22U — C22 1 


AO ( 1 1 \ 

—U.o (11) 


piaa pi in pi 1 1 pi n 

ciuy — ci iu — ci 1 1 — ci 1/ 


1 OA A /Q\ 

-loU.U (o) 


ATin nin nil /^OOO 

C2 1 y — C22U — C22 1 — C222 


AO / 1 1 \ 

-0.7 (11) 


pile pi in pin pm 
CI 1 J — CI IU — CI 1 1 — CI 12 


U.3 (12) 


ni n nm r^ooi ni^ 
C2 1 y — C22U — C22 1 — C224 


1 OA C AO\ 

—1 fy.j (/) 


pi 1 a pm pm pm 
C 1 1 U — C 1 1 1 — C 1 1 2 — C 113 


A A i"\ 

— U.4 (13) 


/^OOA ATTI nT) /^OOI 

C22U — C22 1 — C222 — C223 


A /I / 1 1 \ 

U.4 (11) 


pi 1 1 pi 11 pm pi i i 
CI 1 1 — CI 12 — CI 13 — CI 14 


1.1 (13) 


r^OO/1 ATTI nT) /^OOI 

C224 — C22 1 — C222 — C223 


1 OA O ZO\ 

1 /y.2 (/) 


pi 11 P1 11 p| 11 p| | c 

CI 12 — CI 13 — CI 14 — CI 1 J 


-3.7 (12) 


r^ooi nio at)i c "\ i o 
C22 1 — C222 — C223 — C2 1 o 


1 c / 1 o\ 

1.5 (12) 


pim pim pi k pi ii 
C1U3 — C1U2 — CI 1 J — CI 14 


1 /5.0 (0) 


^01 A ni O ATT] /^OOO 

C2 1 y — C2 1 o — C223 — C222 


O A ( 1 1 \ 

-2.9 (11) 


pim pini pi i r pni 
C1U1 — C1U2 — CI 1 J — CI 14 


11/1 A\ 

-4.3 (IU) 


\n ni o aooi /^ooo 
JN 2 — C2 1 o — C223 — C222 


1 "70 C (H\ 

1 /S.5 (/) 


pim P1A1 n i c pi in 
C 1 U3 — C 1 U2 — C 1 1 5 — C 1 1 U 


-5.7 (9) 


A11A A110 XT 1 A1A1 

Clly — Clio — NI — C1U1 


35.5 (9) 


C1U1— C1U2— C115— C11U 


174.4 (6) 


C123 — C118 — NI — C101 


-145.7(6) 


C113— C114— C115— C1U2 


-177.9 (7) 


C102 — C101 — NI — C118 


-113.7 (6) 


C113— C114— C115— C11U 


3.3 (10) 


PI— C101— NI— C118 


112.1 (5) 


Clll— C110— C115— C1U2 


179.5 (7) 


C2 1 9— C2 1 8— N2— C20 1 


30.8 (9) 


C1U9— CllU— C115— C1U2 


-0.2 (10) 


C223— C2 1 8— N2— C20 1 


-150.7(6) 
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z" 1 1 1 1 n in n i c z" 1 1 1 a 
Clll — C11U — Cll J — CI 14 


1 *7 ( 1 A\ 

-1.7 (10) 


C202 — C20 1 — JN 2 — C2 1 8 


— 1U/.J (o) 


pi/in ni in pi i c f^'S'S A 

c i uy — c 1 1 u — c 1 1 j — c 114 


1 /o.o (o) 


T>T ATA1 "\TT PT1 o 

r 2 — C20 1 — JN 2 — C2 1 8 


inn ( c\ 

ii / .y (p) 


pni ni io ni in pi 

C 1 Z3 — C 1 1 o — C 1 1 y — C 1 ZU 


A A / 1 1 \ 
U.4 (11) 


A1 a A Ai i r>i r\i i 
C 1 6A — U 1 2 — r 1 — (J 1 1 


■JO (A \ 

-32 (4) 


\ti P 1 1 Q pi in pi 1/1 

JN 1 — Clio — CI IV — CIZU 


1 *7fl 1 /"7\ 

i /y.z (/) 


Clots — U12 — rl — Ull 


16 (4) 


pi 1 o pi in pnn p 1 n 

c 1 1 o — c 1 1 y — c i zu — c i z i 


i /i /i i\ 
-1.4 (12) 


a i /: a An T>1 ai i 
C16A — U12 — r 1 — 


1 CO SA\ 

— 135 (4) 


pi 1 n pnn pm p 1 n 

ci iy — cizu — cizi — cizz 


n /i /1 1\ 
U.4 (1Z) 


Ai/:r> An T>1 aii 
C16B — U12 — r 1 — (Jli 


1 1 Pi 

— 11U (4) 


pi m p i in pm pn^ 

ci iy — cizu — cizi — ciz4 


—i /y.i (/) 


An T>1 rim 
C16A — U12 — r 1 — ClOl 


AC /A\ 

95 (4) 


pi in pm pm pni 
C 1 ZU — C 1 Z 1 — C 1 ZZ — C 1 Z3 


1 C /1 1\ 

1.5 (12) 


A 1 £D A1T T>1 A1A1 

C 1 6 is — U 1 2 — r 1 — C 101 


1 /II //1\ 

143 (4) 


PiT/i pni pi n pm 
C 1 Z4 — C 1 Z 1 — C 1 ZZ — C 1 Z3 


—i /y.i (/) 


/^i n ait t>i A11 
Cll / — (Jli — rl — Ull 


-57.8 (7) 


pi 1 n pi 1 o p 1 T2 pm 
C 1 1 y — C 1 1 o — C 1 Z3 — C 1 ZZ 


1 A / 1 1 \ 

1.4 (11) 


a 1 1 "7 An ni An 
Cll / — (Jli — rl — U12 


00.3 (/) 


mi pi i o pm pm 
JN 1 — C 1 1 o — C 1 Z3 — C 1 ZZ 


1 "7*7 /I (H\ 
— 1 / /.4 ( 1) 


pin An T>1 nAl 
Cll / — U13 — rl — ClOl 


1 "7/1 /I /"7\ 

1 /4.4 (/) 


pin pm pi i o 
CIZI — C 1 ZZ — C 1 Z3 — C 1 1 o 


1/1/1 1\ 

— Z.4 (1Z) 


M 1 A 1 A 1 T> 1 A11 

JN 1 — ClOl — r 1 — Ull 


34. U {d) 


"NT1 PIPil PO 1 C 

JN Z — CZU 1 — CZUZ — CZ 1 j 


-59.1 (8) 


A1A1 A1/11 TJ1 A11 

C102 — ClOl — r 1 — Ull 


-y /.4 (j) 


r>-> P1Pi1 PIPil PO 1 c 

rZ — CZU 1 — CZUZ — CZ 1 j 


"7/1 1 (H\ 

/U.3 (/) 


\n aiai t>i An 
JN 1 — ClOl — r 1 — U12 


— yu.y (4) 


mi pm 1 poai pim 
JN Z — CZU 1 — CZUZ — CZU3 


1ZU.4 (o) 


C102 — ClOl — r 1 — U12 


13 / . / p) 


r>-> P1Pi1 PIPil POAQ 

rZ — CZU1 — CZUZ — CZU3 


— 11U.Z (o) 


M 1 A1/11 TJ1 A11 

JN 1 — ClOl — r 1 — U13 


1 C 1 C //I \ 

lOl.J (4) 


PT1 c PIPil PTPil Pl/l/l 

CZ 1 j — CZUZ — CZU3 — CZU4 


1 T) /I /£\ 

-1 /Z.4 (o) 


A1A1 D1 An 

C102 — ClOl — r 1 — U13 


1A 1 /C\ 

30.1 (5) 


POA1 POAO P1A1 pini 

CZU1 — CZUZ — CZU3 — CZU4 


O 1 /OA 

8.1 (9) 


ATn An AT 1 

C21 / — (jli — r2 — U21 


— j4.y (/) 


PO 1 c POAO Pim P1AO 

CZ 1 j — CZUZ — CZU3 — CZUo 


r\ sew 

o.u (yj 


pin ATI m at> 
C21 / — (Jli — r2 — U22 


/l.Z (o) 


P'ini PIPil pim Pino 

CZU1 — CZUZ — CZU3 — CZUo 


— [ / J.j (o) 


ATI -7 ATI m A1A1 

C21 / — (Jli — r2 — C201 


1 / /.0 (o) 


poao pim pia^ pine 
CZUZ — CZU3 — CZU4 — CZUj 


1 *7n C /"7\ 

— 1 fy.j { 1) 


A11 /r ATI m AT1 

C2 1 0 — U22 — r2 — U2 1 


1"> A SQ\ 

—51A [p) 


P'ino POA1 PIPi/l piAC 

CZUo — CZU3 — CZU4 — CZUj 


T A /] p.\ 

Z.U (1U) 


ATT T>T ATI 

C2 1 0 — U22 — r2 — (Jli 


1 i /"7\ 
— loU. / {/) 


r^im nn/i /""ifK /""in^ 
CZU3 — CZU4 — CZUj — CZUo 


U.o (1ZJ 


C*T\ £. /~ITT DT nni 
C2 1 0 — U22 — r 2 — C2U 1 


y4.u {& ) 


PIA^ PIPiC /""'lA.iC POAl 

CZU4 — CZUj — CZUo — CZU / 


11/1 1\ 

-1.2 (13) 


MT AT A 1 T>T AT 1 

JN2 — C20 1 — r2 — U2 1 


1*7 A /C\ 

37.4 (5) 


niAC PTA/C P 1/1*7 PI/IO 

C205 — C206 — C207 — C208 


-0.9 (14) 


ATAT ATA1 TIT AT 1 

C202 — C20 1 — r 2 — U2 1 


-95.6 (5) 


C206— C207— C208— C209 


-175.8 (8) 


N2— C201— P2— 023 


166.7 (4) 


C206— C207— C208— C203 


3.6(12) 


C202— C20 1— P2— 023 


33.7 (6) 


C202— C203— C208— C209 


-3.2 (10) 


N2— C201— P2— 022 


-88.7 (4) 


C204— C203— C208— C209 


175.4 (6) 


C202— C20 1 — P2— 022 


138.4 (5) 


C202— C203— C208— C207 


177.5 (6) 







Hydrogen-bond geometry (A, °) 

D—H-A D — H H-A D-A D—R-A 

NI — HI— Oil' 0.86 2.34 3.066 (6) 143. 

N2— H2-021 ii 0.86 2.62 3.239 (7) 130. 
Symmetry codes: (i) -x+1, -y+1, — z+1; (ii) —x, —y+2, — z+2. 
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